Mitochondrial enlargement and basement membrane thickening of renal proximal tubules, possible initiators of microalbuminuria in non-insulin-dependent diabetics (NIDDM).
To clarify the morphological changes in renal proximal tubules at the onset of diabetic nephropathy, we observed 177 biopsy samples from patients with Non-Insulin-Dependent Diabetics (NIDDM) using light and electron microscopy. Group I had no proteinuria (p.u.), group II had p.u. < or = 0.5 g/day, group III had p.u. > 0.5 g/day, group IV had serum creatine level (Cr) > 1.5 mg/dl. Twenty age-matched normal patients and 80 patients with IgA nephropathy were used as controls. In groups I and II, the following features were significantly different from those in the controls: spherical enlargement of mitochondria (MT) in proximal tubule cells, hypertrophy of proximal tubule cells and their nuclei, and thickening of both the proximal tubule basement membrane (TBM) and the glomerular basement membrane (GBM). Among the histological changes observed in group I, the thickness of the GBM and TBM indicated that the disease would lead to diabetic nephropathy. MT enlargement was positively correlated with nuclear and cytoplasmic enlargement of the proximal tubule cells in diabetic patients (p < 0.05), but was not correlated with other morphological changes or disease prognosis. Glomerular nodular lesions, glomerular sclerotic change, and cortical tubulointerstitial fibrosis became evident in groups III and IV. From the above, we concluded that MT enlargement and thickening of the TBM are possible causes of reduced active transport in the proximal tubules, causing microalbuminuria in diabetics, and initial impairment of post-tubule transport.